A Phase 1 clinical trial of Hantaan virus and Puumala virus M-segment DNA vaccines for hemorrhagic fever with renal syndrome.
Candidate DNA vaccines for hemorrhagic fever with renal syndrome expressing the envelope glycoprotein genes of Hantaan (HTNV) or Puumala (PUUV) viruses were evaluated in an open-label, single-center Phase 1 study consisting of three vaccination groups of nine volunteers. The volunteers were vaccinated by particle-mediated epidermal delivery (PMED) three times at four-week intervals with the HTNV DNA vaccine, the PUUV DNA vaccine or both vaccines. At each dosing, the volunteers received 8 μg DNA/4 mg gold. There were no study-related serious adverse events, and all injection site pain was graded as mild. The most commonly reported systemic adverse events were fatigue, headache, malaise, myalgia, and lymphadenopathy. Blood samples were collected on days 0, 28, 56, 84, 140, and 180, and assayed for the presence of neutralizing antibodies. In the single vaccine groups, neutralizing antibodies to HTNV or PUUV were detected in 30% or 44% of individuals, respectively. In the combined vaccine group, 56% of the volunteers developed neutralizing antibodies to one or both viruses. These results demonstrate that the HTNV and PUUV DNA vaccines are safe and can be immunogenic in humans when delivered by PMED.